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bushels during the winter months. A good average 
proportion for the entire year is about 1 ton to 72 
bushels per ton with brine "up to saturation." The 
pan salt is always lighter than the kettle salt, bulk 
for bulk, since a pan never boils as rapidly as a ket­
tle. Consequently the calcium sulphate in the former 
is very rarely deprived of its water of crystallization, 
and therefore the pan salt will usualIy dissolve per­
fectly clear in water. 
(To be cOijtinued.) 
[Concluded from SUPPLEMENT No. 1447, page 23lB3.] 
THE NORTH SEA FISHERIES. 
By WILLIAlIi P. SlIiYTHE, Consul at Hull, England. 
THE APPRENTICESHIP SYSTElIi. 
ANOTHER blot on the fishing industry, although 
mostly confined to one particular area, is the appren­
ticeship system. Years ago, the London workhouses 
adopted the idea, from the best of motives, of appren­
ticing lads to the Grimsby smack owners, the advantage 
being that, at the expiration of the indentures, they had 
learned a trade. On the other hand, the owners appear 
to have welcomed the system upon the ground that it 
provided them with a supply of labor for elementary 
work on board. Actually, the trade of a fisherman 
under modern conditions is acquired so easily that the 
apprenticeship system is superfluous, and the result is 
that, as soon as the lads recognize their value, they 
desert the vessel in order either to secure an engage­
ment on another trawler or to reach another port. In 
other instances, the rough life a t sea-for which many 
of them are physically unfitted-or, occasionally, harsh 
treatment from the crew, leads to the same results. In 
such cases, the absconding apprentices are liable to 
prosecution, and one of the most painful features of 
the Grimsby trade is the frequency with which lads 
are sent to prison for one or two months, thus stamp, 
ing them as felons at the outset of life. The British 
press has frequently severely condemned this system, 
and there can be no doubt that public opinion, even in 
Grimsby, perceives that the facile manufacture of 
young criminals is entirely out of harmony with cur­
rent ideas. From the fact that in Hull the apprentice­
ship system no 'longer exists, and that out of 111 ap­
prentices at the English ports 79 are to be found at 
Grimsby, it may be gathered that the method is in no 
way necessary to the industry, and as a matter of fact 
the system is steadily dying out, year by year. 
THE HUlIiBER FISHERIES COlliPARED WITH COXTINENTAL 
FISHERIES. 
In order to illustrate further the extraordinary de­
velopment during recent years at Hull and Grimsby as 
compared not merely with other English ports, but 
with the chief continental countries, the following 
table is presented: 
Year. 
Steam fishing boats. 
Hull. Grimsby. 
-----------.-�---�---
1891. ............... ... . ... . .................. . 
1894 ............. ............. ............... . 
1899., .. ...... ; ..... .......................... . . 
1900 .... ...... . . .................. .... . . ...... _ 
Number, Number. 
135 
192 
260 
385 
98 
167 
280 
484 
Yet, according to an officia:l Belgian return, there 
were in February, 1901" only 26 steam trawlers under 
the Belgian flag, all sailing from Ostend; Denmark 
had only 2 in 1896 and 3 in 1899; France had in 1900 
only 3 steam vessels engaged in North Sea trawling. 
The Netherlands had 2 in 1898, but the number has 
never augmented largely. Germany alone appears to 
have developed its steam fishing fleet to any note­
worthy extent, the total having grown from 1 in 1886, 
18 in 1890, 103 in 1897, to 126 in 1899. Thus, the 
striking fact is brought out that al'l of the other coun­
tries bordering on the North Sea own less than one­
fourth of the number of fishing vessels sailing from 
the Humber ports alone, leaving out of consideration 
the numerous other east coast English fishing ports. 
How unquestioned is the supremacy of the Humber 
ports in the English fishing industry is also illustrated 
by the following table, extracted from the official report 
for 1900: 
WET FISH LANDED. 
Port. 
Percent-
Quantity. age. 
----·_-- ------ ------ 1 --- ------
Cwts. 
At Grimsby and Hull ......... . .. . ......... " 3,439,271 40 
At 11 other ports with over 100,000 cwts. 
each... .......... .......................... 4,157,064 48 3 
At 25 OTher ports with between 10,000 and 
100,000 cwts. each....... .. .. .............. 745,076 8.7 
At 72 other places .. _ .  ........ .......... ..... 258,650 3 
Total.. .. .. .... . . . . . .. .. ... .. .. .. • . . . . .... 8,600,061 ........... . 
THE PRICE OF FISH. 
With respect t o  prices, it would appear that no exact 
relationship exists between the quantities 'landed in a 
given year and the average prices realized. Moreover, 
the popular demand for fish increases so steadily that, 
despite the immense increase in the quantities landed, 
market prices are well maintained, as the following 
table shows: 
1890 ............................... . 
1891. ........... .................. . 
1895 ......... ................... . . 
lQ(Jl" •• ••• " . . . . •• •• . • • . . . • . . . . .  " ••• 
Average price per cwt. 
Cod. Haddock. Ling. 
$ 3.36 
3.34 
302 
3,00 
$2.33 
2.47 
2.87 
3.32 
�.46 
3 32 
2.83 
3.12 
Another feature of the British fish markets during 
the past twel'lty years has been the augmentation in 
price of the better qualities of fish, especially flatfish, 
and this although-despite a popular belief that these 
kinds of fish are being exhausted owing to lower rate 
of reproduction compared with commoner fish-the 
quantities brought to 'land have steadily increased. 
The appended table is instructive, as showing the 
extra price which must be paid at the luncheon or 
dinner table for superior fish as compared with a few 
years ago: 
Average price per cwt. 
Year. 
Sole. Turbot. Plaice. Halibut. 
-----��- --,--1-------1 ---- -- ----
1890 ................. . 
1895". .... " .... . 
1900 ........... .... . 
�O.89 
32.59 
36.73 
$17.75 
18.72 
20.20 
$4.82 
5.10 
5.83 
$7.29 
8.51 
8.26 
Lobsters show a serious· falling off in the numbers 
caught during the past decade; crabs, a slight decline; 
while oysters remain stationary. On the other hand, 
the price of oysters has substantially increased, while 
that of lobsters and crabs has not been materially 
affected. 
THE FISHERlIiEN OF ICELAND. 
A cleverly written article by Mr. A. E. Johnson in 
the Field Naturalist's Quarterly, which has been al­
ready cited, contains an interesting paragraph in. ref­
erence to the fishermen of Iceland. This writer made 
a voyage in a Gi'imsby steam trawler to the IcelandiC 
fishing grounds, and notes' in a simple and graphic 
narrative the results of his observation and experience. 
He sees with keen discernment and good judgment the 
scenes presented to his view in those regions, and 
draws the following picture of the Icelandic fishermen 
as they appeared to him on the exposed coast of their 
native 'land: 
"Frequent visits were paid to us, while in F'axe Bay, 
by crews of coast Icelanders. Hardy sons of the old 
Viking are these shore dwellers, with their high cheek 
bones, fair hair. and keen blue eyes, buffeting the waves 
and enduring the bitter cold often enough for twenty­
four hours and more at a stretch in their smaH open 
boats. To them. the development of the Iceland fish­
eries has meant much. Formerly, they wrested a bare 
living from the sea by fishing with lines for cod (as 
they still do when few trawlers are in the bay) and 
cULng the hardly v. on catch on the lh)aeh for sale to 
the storekeeper in the town, who, after getting the best 
of a hard bargain, exported the fish to Spain and other 
fish-eating countries. But since the advent of the steam 
tra WIers, the coast Icelander pursues a different course. 
Now, he makes a tour of the different ships, and barters 
whisky or cigars, or even home manufactures, such as 
slippers of seal or sheep skin, for a load of smal'l or 
useless fish, rejected by the skipper, but which he 
carries back to the curing grounds and turns to profit­
able account. English shipowners hear of this traffic 
with disapproval, fearing lest valuable fish be thus lost 
to them; l;JUt in most cases the alarm is unnecessary, 
while the fishing grounds benefit by the removal of 
waste that would otherwise be flung overboard to rot 
on the bottom." 
SCIE;'ilTIFIC I�VESTIGATIO", OF FISHERIES WOHK. 
Much valuab'le work of a scientific nature is being 
carried on in order to ascertain the facts relating to the 
navigation and growth of sea fisheries. As the result 
of the recent international conference at Christiania, 
the British government guaranteed £ 3. 500 ($17,032) 
a year for three years to prosecute researches of this 
nature, and private liberality has augmented these re­
sources by providing a steam trawler named the 
"Huxley," after the great biologist, in order to carry on 
the work under favorable conditions. Describing the 
mode of research, the Yorkshire Post says: 
"The headquarters of the 'Huxley' will be at Lowes­
toft, and her research work will be in charge of Mr. 
V-1. Garstang, of the Marine Biological Laboratory, who 
wi'll have a staff of four naturalist assistants and a 
crew of twelve. The first efforts of Mr. Garstang and 
his assistants will be to gain information on the migra­
tion of fishes and their rate of growth. Fish will be 
caught in the trail net with which the 'Huxley' is pro­
vided, carefully measured, and put back into the sea, 
with an identifying tablet of bone attached to the 
fleshy part of the dorsal fin by means of a piece of 
silver wire. The North Sea fishermen have been ap­
prised of the nature of the experiments, and when they 
catch one of these marked fish they will receive a 
reward of 2s. (48.6 cents) on taking it to the Marine 
Biological Laboratory at Lowestoft. If the fish is 
valuable-for instance, a large turbot-compensation 
to the amount of the value of the fish, plus the reward 
of 2s., will be given to the fisherman. A register will 
be kept on board the 'Huxley' showing the exact meas­
urement of the fish, the place where it was returned to 
the water, and the date. In this way, it is hoped to 
gain much valuable information concerning the rate of 
growth and migration of the PleuronecUdw, the family 
of the side-swimming flatfish. The vessel will be at 
sea from a week to a fortnight at a time, scouring the 
North Sea for the purpose of making investigations in 
its once rich fishing grounds." 
This, however, does not comprise all the work the 
English branch of the International Biological Research 
Committee has set itself to accomplish. Similar work 
will be done in northern waters by the Scottish Fishery 
Board, and in the English Channel a quarter'ly series 
of observations will be undertaken on such matters as 
the temperature and salinity of the sea and the floating 
life on the water. The herring and the mackerel sub­
sist on these minute organisms on the surface of the 
water. These investigations will be conducted from 
the Marine Biological Laboratory at Plymouth. 
IS THE SEA BECOlliING EXHAUS'l'ED? 
From the earliest times of which we have records, 
the improvement of the facilities for catching fish has 
given rise to fears of the ultimate exhaustion of the 
resources of the sea. As far back as 1376, Parliament 
was petitioned to prohibit the use of an instrument 
�al'led the "wondrychoune." by which "so many small 
fishes were tll,Mn that the fishermen did not know what 
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to do with them but to feed and fatten their pigs, to the 
great damage of .the whole commons of this Kingdom. " 
Again, a t various times, measures were passed regu­
lating the size of nets, clearly showing that, in the eyes 
of the legislature, the destruction of immature fish was 
a peril to the food supply of the country. During the 
last century the cry was raised at intervals that the 
North Sea was becoming depleted of fish, and, when­
ever the agitation became politically significant, a royal 
commission was appointed to investiga1.e the subject. 
Of these inquiries, the most important was that carried 
out in 1883 by a smal'l number of experts presided over 
by the late Earl of Dalhousie, who visited the prin­
cipal ports and collected a volume of evidence from 
the fishermen. The result was that the commission 
presented a report to Parliament setting forth that the 
alleged diminution in the fish supply had not been 
proved; but the agitation continued, and, as a con­
cession to the line fishermen, sea-fisheries committees 
were constituted, which were authorized, if they saw 
fit, to prohibit trawling within inshore waters-that is 
to say, within 3 miles from land. The Ilaw is enforced 
most rigorously in Scotland, where the line-fishing 
industry is very strong; but so far from satisfying the 
malcontents, the demand is now being raised for an 
extension of the limit to 12 miles. In constituencies 
where the fishing element is powerful, no candidate is 
considered acceptable who is unable to pledge himself 
to vote for this change. 
Scientific testimony, however, is almost unanimously 
opposed to further restrictions upon the fishing indus­
tI:Y, and in no part of the country is this attitude more 
marked than in Scotland. Under the auspices of the 
Scottish Fishery Board, exhaustive tests have been 
app'lied during a series of years with a view to' ascer­
taining whether the closing of the inshore waters 
against trawling operations has resulted in increased 
quantities of fish being found there. Prof. 
M'Intosh, of the University of St. Andrews, has tabu­
lated the catches made during this extensive period by 
a vessel properly fitted out for the purpose, and has 
published them in a volume entitled "The Resources of 
the Sea." Briefly, Dr. M'Intosh, who approached the 
subject with a perfectly open mind, has convinced 
himself that the whole agitation rests upon a radical 
fallacy-that is to say, the fears of an ultimate ex­
tinction, o-r even a perceptible diminution, of the fish 
supply are entirely baseless. "The cry concerning the 
annual diminution of our fish supply has," he says, 
"been dispelled by the institution of statistics." The 
alleged destruction of spa,wn has no basis in fact; the 
destruction of immature fishes is common to all classes 
of fishermen, and nowhere has proved to have resulted 
in the ruin of any sea fishery. The closure of the 3-
mile limit has failed to increase the number or size 
of the food fishes. The evidence given before the 
trawling commission. of "trawling out" certain grounds 
in three years with a smal'! vessel carrying a small 
trawl is at variance with experience. The statistics 
referred to by Prof. M'Intosh show that the quan­
tity of fish landed in the United Kingdom (exclusive 
of shellfish) has risen from 12,800,000 cwts., valued at 
£6,000,000 ($29,200,000), in 1889, to 15,500,000 cwts., 
valued at £ 8,400,000 ($40,880,000), in 1898, and later 
reports prove that the increased catches are still in 
evidence. 
Moreover, a greater authority, the late Prof. 
Huxley, has shown, in a manner calculated to appeal to 
the lay imagination, how idle are these attempts to 
check the operations of man in face of the colossal 
reproductive and destructive work of nature herself. 
In an address delivered some years ago to the na tional 
fisheries conference, he said: 
"At the great cod fishery 0 f the Lofoden Islands, the 
fish approached the shore in the form of what the 
natives call 'cod mountains'-vast shoals of densely 
packed fish 120 to 180 feet in vertical thickness. The 
cod are so close together that Prof. Sars tells us 
tha t the fishermen who use lines can notice how the 
weight, before it reaches the bottom, is constantly 
knocking agf:.inst the fish. And these shoa'ls keep com­
ing in one after another for two months, all along the 
coast. A st .)al of codfish of this kind, a square mile 
in, supetficlal extent, must contain at the very least 
120,000,000 fish. This allows over 4 feet in length for 
each fish, and a yard between it and 1.hose above, below, 
and at the sides. But it is an exceptionally good season 
if the Lofoden fishermen take 30.000,000 cod, and not 
more than 70,000,000 or 80,000,000 are taken by all the 
Norwegian fisheries put together. So that one fair 
shoal of all that approach the coast in the season must 
be enough to supply the whole of the codfish taken by 
the Norwegian fisheries and leave a balance of 40,000,-
000 or 50,000,000. 
"The principal food of the adult cod appears to be 
herring. If we allow only one herring to each codfish 
per diem, the cod in a square mile of shoal will con­
sume 840,000,000 herring in a week; but all the Nor­
wegian fisheries put together do not catch more than 
haIf that number of herring. Facts of this kind seem 
to me to justify the belief that the take of all the 
cod and herring fisheries put together does not 
amount to 5 per cent of the total number of fish. 
But the mortality from other sources is enormous. 
From the time the fish are hatched, they are attacked 
by other marine animals. The great shoals are at­
tended by hosts of dogfish, pollock, cetaceans, and 
birds, which prey upon them day and night and 
cause a destruction infinitely greater than that which 
can be effected by the imperfect and intermittent 
operations of man. I believe, then, that the cod fish­
ery, the herring fishery, the pilchard fishery, the mack­
erel fishery, and probably all the great sea fisheries 
are inexhaustible-that is to say, that nothing we do 
seriously affects the number of fish, and any attempt 
to regulate these fisheries seems consequently, from 
the nature of the case, to be useless." 
Dr. Brown Goode, of the United States fisheries de­
partment, stated upon the same occasion that Ameri­
can observation led to the conclusion that "the num­
ber of any one kind of oceanic fish killed by man is 
perfectly insignificant when compared with the de­
struction effected by their natural enemies." Mr. 
Shaw Lefevre, a member of the royal commission, 
ga ve his opinion thus: 
"I think that it may be taken as an established and 
incontrovertible fact that there has been 110 falling 
off in our fiflher1es, but a very great Increase; 11,1. In-
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crease in most cases greater in proportion than in 
the number of men and boats employed, and giving 
an adequate return to the very largely increased capi­
tal devoted to them. " 
Lastly, as Prof. M'Intosh points out, the reo 
turns from the various centers all over the country 
have, for the most part, steadily increMed since 1884, 
in which year the steam trawl may be said to have 
come into general use; and though it is true that 
large quantities are captured on the Great Fisher 
Bank, I celand, and other regions at a distance from 
British waters proper, yet this is due to the more 
remunerative nature of the work and not to the 
dearth of fishes in th€ seas at home. The increase 
has not been fostered by the closure, but in the case 
of both liner and trawler, is due to enterprise which 
was inde�endent. 
IMPROVED MACHINERY FOR WHEEL MAKING. 
MACHINERY has taken the place of manual labor in 
so many branches that it is difficult for the public to 
keep pace with all the latest advances. It  is notice­
able at the present time that these improvements re­
late particularly to skilled labor. Work which yester­
day could be done only by high-priced mechanics, and 
was considered too complicated to be accomplished by 
any mechanical means, is now much more rapidly and 
perfectly done by a simple machine run by a cheap 
operator. Such machines obviously affect the work of 
but a few men, and consequently are not prominently 
brought before the public. We illustrate herewith a 
machine of this character, which is especially adapted 
to do the work of placing rim sections on wheels, and 
it has proved to be one of the greatest labor-saving de­
vices that has so far been invented for wheel making. 
Before the introduction of this machine, this work had 
to be done by ha:nd; the rim sections were driven into 
place by a hammer, which operation required a great 
deal of skill, and at best was slow and costly. The 
pounding had to be very evenly done, otherwise split­
ting or checking of the rim would result. The new 
machine does all this work much more rapidly and 
so evenly as to absolutely obviate the danger oJ. split­
ting the rim. 
brought into action by a slight touch of the operator's 
foot on a pedal at the base of the machine. It does its 
work quickly, and returns automatically ready for the 
next touch of the operator's foot. The feed is regular 
so that the boring is smooth and there is no danger of 
injuring the tool. A peculiar feature of the machine 
is that it bores an oblong hole, which prevents the rim 
volts and amperes by means of electrical instruments. 
Tests were first made with what is referred to as the 
standard gasoline of the laboratory, and the results ob­
tained with this fuel served for purposes of compari­
son. The tests were conducted by M. Lumet, engineer 
in charge of the club's laboratory. 
The experiments r,over a large range of fuels, inc lud-
The construction of the machine is quite simple. The 
wheel hub with its spokes is held in a chuck, sup­
ported upon ball bearings, so that it turns with greatest 
ease. The rim sections are supported on a table, and 
are so placed as to bring the spoke holes bored in them 
into alignment with the tenons of the spokes. Four plung­
ers radially disposed at one side of the wheel chuck are 
mounted on reciprocating slides, anci. act as hammers 
to drive the rim onto the spokes. The plungers oc­
cupy different relative positions .on the slides, the first 
plunger serving merely to start the rim onto the tenon 
and the others driving it a little further, until finally 
the fourth plunger drives it home against the shoulder 
of the tenon. The plungers can be adjusted to differ­
ent positions to allow for wheels of different· sizes, 
and the wheel clutch is capable of vertical adjustment 
to center the wheel with the plunger. The plunger 
slides are operated by eccentrics, which rotate between 
parallel ribs projecting from the lower faces of the 
slides. A cut-off saw is secured to a slide under the 
table above referred to, and may be instantly rais€d 
into operative position by depressing a convenient 
treadle. This saw is used to cut off any overlapping 
portions of the rims at the joints. Horizontal adjust­
ment of the saw is prlJvided, so as to allow for wheels 
of different sizes. The machine runs very quietly and 
smoothly, and requires no attention after the rim has 
been started on a tenon, except to turn the wheel. The 
plungers act simultaneously, which is a decided im­
provement on the hand method, for the pressure exert­
ed is much more uniform, and the liability of injuring 
the wheel is thus overcome. 
MACHINE FOR BORING AND COMPRESSING FELLOES. 
The process of preparing the rims for the rimming 
machine is interesting. This work is now also done 
by machinery. One of the accompanying engravings 
illustrates a machine adapted to do this work. The 
rim section is supported on a circular table, which 
may be quickly adjusted to suit any size of whed, 'l.nd 
the sections may be reversed to' bore from either the 
inside or the outside of the work. The boring spindle 
is of steel and is fi'ted into heavy bearings; it is 
from splitting when hammered on the spokes, and obvi­
ates the necessity of using screws on each side of the 
felloe to prevent checking. A powerful compress 
pinches the rim at the point where it is being bored. 
This compress may be quickly adjusted to rims of 
different thicknesses, and it is arranged to act auto· 
matically, together with the boring spindle, without 
attention on the part of the operator. A self-spacing 
attachment is provided, whereby the distance between 
the spolxe holes is accurately spaced out, thus saving 
time of laying out and marking the work, as by the 
old process. Improved cutter he:lds are furnished with 
the boring bits to face off a circular spot around the 
tenon hole on the inside of the rim, while the boring is 
performed, so as to secure a true surface for the 
shoulder of the tenon against the rim. 
These machines were invented by Mr. George A. 
Ensign, of the Defiance Machine Works, Defiance, Ohio. 
THE FUELS COMPETITION OF THE AUTOMOBILE 
CLUB OF FRANCE. 
THE long-heralded Concours des Carburants of the 
Automobile Club of France has finally taken place and 
has been attended by a good measure of success. The 
experiments were conducted at the laboratory of the 
club, 128 Rue du Bois, Levallois-Perret, a suburb of 
Paris. All of the fuels entered for competition were 
tested with the same motor, a single cylinder, hori· 
zontal Gillet·Forest of 140 millimeters bore and 160 
millimeters stroke (5.6 x 6.4 inches). This motor 
drove a dynamo the output of which could be read in 
AN AUTOMATIC WHEEL·Rl.l\U\UNG MACHINE. 
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ing some which are not ordinarily used in automobiles. 
No difficulty was experienced with the heavier grades 
of gasoline, and this led M. Forestier, who was super· 
intending the trials carried out by the laboratory engi­
neer, to send for some ordinary kerosene of 0.795 spe· 
cific gravity, which he had tested with the standard 
gasoline and 90 per cent alcohol, with the following 
result: Running at 655 revolutions, the gasoline fur­
nished 3,965 watts, with a consumption of 1.19 gallons 
per horse power per hour; at 800 revolutions the pure 
alcohol gave 3,640 watts with a consumption of 1.225 
gallons, and at 900 revolutions the kerosene furnished 
as much as 5,940 watts with a consumption of only 
1.146 gallons. The kerosene was used with a Longue· 
mare carbureter under the same conditions as the gaso· 
line. The results obtained are so remarkable that it 
is intended to carry out further trials with kerosene, 
and M. Deutsch, the French petroleum refiner, h:Js sent 
several samples fa:' testing purposes. 
In the table herewith the different fuels are divided 
into groups according to specific gravity. The can· 
sumption is given in United States gallons. The aver­
age consumption per brake horse power, with the gaso· 
line under 0.700 specific gravity (71 deg. Baume), was 
0.123 gallon per horse power hour; with gasoline be· 
tween 0.700 and 0.715 specific gravity (71 deg. and 
66.5 deg. Baume), 0.1145 gallon per horse power hour; 
RESULTS O F  FUEL COlliPETITION. 
Trade Name of Fuel. 
Motoline-Lepretre . 
Essence A-Deutsch. 
Vaporine A-Lille et 
Bonnieres . . 
V�orine B-Lille et 
onnieres ........... 
Vaporine C-Lil'eet 
Bon nieres . .. . . . . .  
Motoline No. 2-
Lepretre . . . . . . . . . , 
MotoliLe No. 3-
Lepretre . ..... . . . 
Essenre B-Deutsch. 
La Rapide-Cocar .. 
Eclair- C ocar .... .. ' 
Luciline ... . . . . .. . . . 
Carburine-Lepretre 
Moto'petrole-
Deutsch . . . . . • • .  
Luminol petrole-
Oocar ........ .. . 
Electr.-Le�retre, 
5O(a'coho .. .. . . 
L'Rtincplle -Cocar, 
30% alcuhol. . ....... 
Alcohol-QJcar, 5'% 
alcohol ...... ... 
Alcohol "Volant"-
Lille et Bonnieres, 
40% alcohoL ...... 
I>. 
.,0 
.> oj " r.!l 
0 � 
·S '" 0. rn 
Below .700 
.695 
.647 
.686 
.69B 
.700-.715 
.714 
Above .715 
.718 
.732 
.725 
.717 
.726 
Various 
Fupls 
.798 
.801 
.815 
.820 
Alcohol 
Mixtures 
. 842 
.824 
.849 
.714 
�Q) ., " OJ '" "'" .S ci  � +'ol 0 "''' ,s'§ "" "bO "'.� '" 
o.1:l 0" 1>" � S'" "' .. 0 "''' Il:: IIi 8� 
-- -- --
poo 10 23.5 650 9.70 
22 { EOO 9.76 650 9.43 
21.5 1� 10 9.63 
{ 800 10 23 6:'0 9.06 
21 {81XJ In 650 9 21 
{ 800 9.63 21 660 9.48 
j8m 9.50 '22 .650 9.t9 
21 {800 10 600 9.74 
22 poa ]0.13 650 9.86 
22 poo 9.14 650 9.08 
23 900 7.42 
22.3 { 8(JQ 9.87 650 9.12 
25 {81O 10.U 650 929 
22 { 800 10.31 660 10 
� pOO 9::5 650 
22 {� 
988 
984 
{ 8fl0 10.26 2) 650 9.67 
20 800 10 
oJ_ '0" �� "':l SgJ, So :l.<: 
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